SUMMARY Karyotypes were examined in 512 (91-9%) of 557 male patients in an institution for the mentally handicapped. A total of 110 (21-5%) had an abnormal karyotype: 65 (12-7%) with Down's syndrome, 30 (5-9%) with the fragile X syndrome, 13 (2-5%) with autosomal anomalies other than Down's syndrome (12 unbalanced, one balanced), and two (0.4%) with sex chromosome anomalies.
The prevalence of chromosome anomalies in mentally handicapped male populations has been reported as 11-9% in north-east Scotland,1 with various levels up to 17X6% in Australia.2 These studies were before the importance of the fragile X syndrome in male mental handicap was established, and subsequent investigations have concentrated on the prevalence of fragile X males in mentally handicapped populations.3 This paper documents the results of a cytogenetic survey (G banded and fragile X) of the male population of Prudhoe Hospital, Northumberland.
At the time of study there were 557 males resident at the institution. In 24 cases permission for cytogenetic investigation was refused by the next of kin and 15 males with a known non-chromosomal cause of their mental handicap were excluded. The diagnoses in these patients were phenylketonuria (4), encephalopathy (4), meningitis (2) There have been many cytogenetic investigations of mentally handicapped populations and the results for males in four of these are summarised in tables 2 and 3 together with the results obtained from this study.
Discussion
The most significant finding in this study was the prevalence of autosomal structural abnormalities, 2-5% with 2*3% being unbalanced, which is almost double the 1-3% found in the other surveys. The most obvious explanation is the use of extended banding techniques. At least six of the unbalanced -chromosome anomalies detected were small deletions or extra material which could have been missed using standard G banding. The population of this institution was examined cytogenetically 16 years ago6 7 using only unbanded chromosome preparations and a frequency of only 1% of autosomal anomalies other than Down's syndrome was reported. Accepting that over 16 years the population would have changed, and the prognosis for chromosomally abnormal subjects improved, the higher prevalence in our study is still most probably the result of the use of more sophisticated techniques.
The frequency of balanced structural rearrangements (0.2%) agrees with the other surveys. Although it is well established that de novo structural rearrangements can have a deleterious phenotypic effect,8 9 it was not possible to determine the origin of our apparently balanced translocation as parental karyotypes were not available.
Chromosome studies ofmales in an institution for the mentally handicapped
The prevalence of fragile X males was 5-9% overall and 6-7% in the non-Down's syndrome population. Published surveys report the frequency varying from 0%10 to 8%.3 Our results confirm the findings of others3 11 12 that it is the second largest group of cytogenetically abnormal males in institutions for the mentally handicapped.
The largest cytogenetically abnormal group in our population was Down's syndrome (12-7%). This frequency is in agreement with the other surveys, which vary from 9-2% to 14*9%. However, our population had a lower proportion of patients with a translocation, 1*5% as opposed to 4*1% in the other surveys and 5% quoted by Giraud and Mattei.13
These discrepancies could be accounted for by differences in maternal age distributions.
Frequencies of mosaicism in Down's syndrome patients are reported from 2-7% 13 to 2-9% (table 3) . Only 1-5% of cases in our population had mosaic karyotypes. This may reflect the severity of mental handicap in our institution; the majority of patients have an IQ of less than 50.
The prevalence of sex chromosome anomalies was 0-4%, compared to 1 2% in the other surveys. In the general population the prevalence of 47,XXY and 47,XYY is 0*12% and 0-11%, respectively.14 Thus, sex chromosome anomalies are only slightly overrepresented in this institution. Again our low prevalence may be a reflection of the severity of handicap of the patients; sex chromosome anomalies are more frequently found with mild mental handicap and behavioural disorders.'5
With the use of good cytogenetic technology our study has shown that more than one in five subjects in our institution have a chromosomal cause of their mental handicap. As a large majority of these anomalies have implications for other family members, it is crucial that these subjects are identified. All of the disorders we have detected can be diagnosed prenatally and family members at risk of producing a handicapped child should be given the opportunity of prenatal screening. We would therefore recommend cytogenetic screening of institutions for the mentally handicapped using current cytogenetic technology. 
